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Treatusent of Vesicont Sass.

Introduction

Cuwet treatment of vesicant burns of the dski Is lemply ripportve, without

qsecific therapeutic measures available for definitive cam. Development of methods

far ameliorating some of the Inccpacity emolcated with these sght permit con-

tinued cambat activity of soldiers with thes burns which wmAd be highly desirable.

Preliminary Investigation of the feasibility of a full scale poled aimed at the develop-

*en of such measures of tratmnmt was the purpose of this gm*.

TIM prel minary invesigation included suidles of te pathologic anatamy,

biologic course and chemistry of vesicant aglen burns In huoms volunteers as possible

leads twowd the oblective stated above. As a result of IFml progress reports to

the Directorate, Medical Research Division, Army Chemlod Cups, support of this

work has been continued for the coming year under conrmadt DA-IS-S-CMWL-7113.

Trader of reearch support from grant to contrac"t rquiroes final report wiic¶. is here-

with submilted concerned only with preliminary investlgailams which are not complete

and are presently being continued under contract.

Avenues of Investigation

A. Chemical constituency of vesicant burn blister fluid. B. Clinical course

and pathology of vesicant burns. C. Polymer investigation. D. Standardization of

vesicant bum techniques. E. Iobo otory facilities.

Reults

A. Protein components of vesicant burn blebs are diffren! from any other type

of blister fluid studied. Most dermatological conditions with blister formation contdln

fluid In which the protein content is similar to plmm e*odak*. Cantharide Irritation
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produces blisters with vesiccat fluid protein higher than plasma. Flame bums, of

second degree, prodsice blisters with proteins equal to plasma proteins.

Vesicant bum blister fluid protein is quite high In concentration as Indicated

in the following example of H blister:

FRACTION AVERAGE PERCENT

gm/000 cc

ALBUMI N 32,25 81.3

GLOBULIN 7.55 18.6

TOTAL 39.7 100

alpha 1.89 4.2

beta 2.91 7.6

gamma 2.75 6.7

Elect*phCoreis pattern Is included in Appendix I.

A number of vesicant blister fluid samples me In actuality protein gels with the

relative protein concentration dependant on hydration which Is variable throughout the

course of healing of these lesions. Analyses of electrolyte content have not been

carried out In a large enough series of buns to genm!lize, however, it Oppears that

plauma concentrations of sodium and chloride In flame bum blisters are equal to the

concentrations of these element-. !r vesicant blister fluid.

B. Clinical course. A smnll romn set aside far the care and excision of vesicant

burns In volunteers has be" stocked and equipped and Is in use for volunteers. The

Responsible Investigiror cares for all phases of bum manageenwt for volunteers.

F'r-Iments with "Edgewood fcds" for thrafe to hu•-..! in have been carried

out on f blects (a total of 12 bums). Full thickness necrosis resulted and in no

instance was more than pinhead peripheral vesicles produced. Healing was prompt -



within 10 days without secondary infection. This me"hd Is In use for production of

burns which are excised for histologic rtudy.

C. Recent experiments with "artificial dIki" -4 from macromoleculor

polymers have been reported in the literature and Ide pIri investigational emphasis

of a posible treatment material for this pmreclt is else duited toward macramolocular

polymers. Under Investigation are polymers of two bale " polyurethane and

acrylate amid* elastomers. A third as yet unchoreceuled polymer more suited to

polymerization with fluids of high protein content Is ndelr inestgation.

Interest in mineral (cla/) treatment of burns a outllned by the Project Officer

for this grant has resulted In inthnsive study of the Mm soIrillonito class of adsorptive

clay minerals. Bacteriologic study of these materidls dwing the period covered by

the grant has included examination of both American .ed South African clay minerals.

There is no significant aerobic contamination of the. cleys. Anerabic cultures are

still under obsweration.

The Montmorillanite clays show Indication of d activity in adsorption

of bath bacteria and bacterial toxkis. In additiol, adwmption of large molecular

protein compours is actively accomplished by these clay minerals. Specific protein

fractions may well be adsorbed by the clays and curroet wodk Is being carried out to

determine which fractions of whole human plasma protein may be affected. Preliminary

results lock encouraging In terms of coagulatio.a of proteim In vesicant bum fluids.

D. Stondardized burn procedures have been -cca-p Ished and a method for

routine production in volunteers of vesicant blebs 2 to3 am. In diamer Is as follows.

Transfer of 10 drcps of plant run Levinstein to filter paper disc which in turn ore held

in place over the proposed burned area by drewirn3 for 5 minutes uniformly produce

excellent vesicles. Because of the varl,ý' •ity of .-.A protein content related to time
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posiburning electrcomhretic patterns serially run ae planned.

E. Pilot studies in humans under this grant have been sufficiently productive

to warrant continuation of the work under contract, and equipment for chemical

blister analysis and electraphoretic studies of blister fluid pr.•alns have bea purchased

and technical assistance far these determinations is available.

SU.M M

1. A facility for production of vesicant buns, their ageomenst, and pro-

vision for serial xcision in human volunteers has been established.

2. Vesicant blister fluid analysis is remakably high In protein compared to

other vesicles. There is considerable variability in type and amount of protein present

at various times after vesicotion.

3. Preliminary work in the manufacture of macramolecular polymer suited to

chemical combinaticn with vesicant blister fluid is in progress. This material might

serve as a dressing or definitive treatment which would reduce marbidity from mustard

burns.

4. Preliminary Investigations of clay minerals as possible adjuncts in burn

therapy have established that these minerals can adsorb specific proteins, aerobic

organisms, and bacterial toxins. Further investigation of clay minerals seems quite

promising at this time.

5. Histologic study of serially excised vesicant burns Is in progress.
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